INTRODUCTION
Much of the existing literature on the recent Asian crisis focuses on the macroeconomic problems of the economies. These highlight the problem of bad loans and moral hazard at the aggregate level as the common source of excessive borrowing and over-investment (e.g., Krugman, 1998c; Corsetti, Pesenti and Roubini, 1999a) . There is however very little firmlevel analysis of this, and thus far there is an absence in the literature of any analysis of the behaviour of leverage at the firm level, and the extent to which firms attempted to change their behaviour in the face of the crisis. This is precisely what the present paper aims to do, with particular focus on the process of adjustment towards an optimum leverage in a dynamic framework.
In doing so, the paper draws together primarily two strands of the literature. First, a key macroeconomic argument of the recent Asian Crisis has been that the moral hazard in the loan market was created by future bail-out policy of the government and the lack of supervision in poorly regulated economies. The result was financing of unprofitable projects and cash shortfalls with external borrowing causing overinvestment and lower returns, paving the way for the crisis.
Secondly, there is a relatively large literature on the choice of optimum capital structure in corporate finance.
2 In a world of fully informed investors, no taxes and risk-free debt, Modigliani and Miller (1958) argued that firm value and in particular equity value is determined without regard to the firms' capital structure. Thus leverage will be independent of firm value.
In the trade-off models, firms obtain optimal leverage by comparing the costs and benefits of an additional unit of debt. Costs of debt include costs of potential bankruptcy and also the costs due to agency conflicts (if there are informational problems) between the agents involved (e.g., managers/shareholders/lenders). At the leverage optimum marginal costs will be equated to marginal benefits of an additional unit of debt. Considerations of bankruptcy and agency costs will however modify the central hypothesis of Modigliani and Miller (1958) . For example, in the presence of asymmetric information, retained earnings and debt could be regarded as better financing tools than new equity, especially when the equity is under priced. Secondly, in the presence of bankruptcy costs, there is a limit to how much risky debt can be issued before new equity is preferred. Thus leverage will be dependent on the net present value (NPV) so that firms with higher NPV are more likely to issue higher debt. This is the focus of a number of theoretical papers on optimal choice of leverage under asymmetric information. As in Ross (1977) , Leland and Pyle (1977) model too predicts a positive correlation between firm quality and leverage. Similar arguments are found in Brennan and Kraus (1987) , Kale and Noe (1991) .
The dynamic extension of the static theory of optimal capital structure 3 involves hypothesising (right word) an adjustment process, where the observed capital structure, adjusts towards a long-run optimum (determined by observed internal and external factors).
There is a relatively limited literature on dynamic modelling of capital structure, and the focus of such work is generally the transaction costs associated with the adjustment process.
For example, Fischer, Heinkel and Zechner (1989) argue that even small recapitalization costs could lead to wide swings in a firm's debt ratio over time. Conversely, Leland (1998) emphasizes the role of agency costs of debt in determining optimal leverage. A common theme in the existing theoretical and empirical literature is that transaction costs and capital market imperfections lead to firms having sub-optimal levels of capital, while in the SE Asian case there is evidence that the reverse is true. The moral hazard problems of corporate borrowing in the East Asian economies indulged in excessive borrowing thus resulting in actual capital stock exceeding the optimal. In this context, it is important to consider the extent to which firms had deviated from their optimal levels of capital and what, if any, determines their inclination to adjust their capital structure. This is an issue which is often overlooked in the dynamic adjustment literature and we aim to bridge this gap of the literature. 3 The alternative theory of firm financing relates to Pecking Order of funds (Myers, 1984) . Pecking Order arises if the costs of issuing new equity outweigh other costs and benefits of dividends and debt. Financing costs that produce Pecking order include transaction costs of new issues and the costs that arise from managers' access to superior information about firms' prospects and value of its risky securities. Hence, firms may finance new investment first with riskless debt, then with risky debt and finally under duress with equity. Myers and Majluf (1984) further argued that Pecking Order of funds will be retained even with this adverse selection problem. Unlike the trade-off theory, however the Pecking Order theory does not explain a target level of optimal leverage.
Our analysis is based on the recent Worldscope firm-level data from four worst affected countries, namely, Indonesia, Korea, Malaysia and Thailand. We then compare the capital structure adjustment behaviour of firms in these countries with those in Hong Kong, Singapore and Taiwan, countries those were relatively unaffected by the Crisis. Results suggest that optimal leverage was lower for firms with higher market valuation and for given market valuation was higher for firms with excess capital stock. Dynamic estimates of speed of adjustment however suggests a kind of corporate inertia, especially among larger firms in Indonesia, Korea and Thailand, more profitable firms in Malaysia, firms with negative equity valuation in Indonesia and Tha iland and even firms with higher stock returns in Thailand. In contrast, these problems were almost nonexistent in the relatively unaffected countries. These results seem to strengthen the moral hazard argument of bad loans in poorly regulated and supervised East Asian economies of Indonesia, Korea, Malaysia and Thailand.
The paper is developed as follows. Section 2 reviews the relevant literature and specifies the analytical model. Section 3 analyses the data while section 4 explains the empirical model and analyses the estimates. Section 5 concludes.
DATA ANALYSIS
The analysis is based on the Worldscope firm-level data. Here we extend the Worldscope firm-level data used in Driffield and Pal (2001, 2004) in two ways: (a) in addition to countries badly affected by the crisis, namely, Indonesia, Korea, Malaysia and Thailand, we include Hong Kong, Singapore and Taiwan, which were relatively unaffected by the crisis and label them as 'comparator countries'. (b) Our previous analysis was based on firm performance during 1989-97 periods. We now update the data to cover the post-crisis period 1998-2002. The latter enables us to trace the patterns of recovery, if any, in these countries.
The number of firms in each country with and without outliers is summarised in Table 1 for each year. However, there is a problem of missing observations for many firms, especially during the early years, e.g., 1989-93. This was particularly problematic for our dynamic analysis which requires firms with relevant information fo r at least four consecutive years.
Accordingly, we had to create a sub-sample for firms with at least four consecutive years of information, which resulted in smaller number of firms for each country (see Appendix Table   A1 ).
The initial analysis commences by considering the distribution of internal and external funds before (1989-97) and after (1998-2002 ) the crisis as summarised in Table 2 . In general there was a greater dependence on external finance in all countries in the pre-crisis period. External finance accounted for 60% of total finance in Korea followed by Thailand (35%) and Indonesia (33%). After the crisis, the average ratio of external finance in total finance declined, decreased by some 22% in Indonesia, 20% in Thailand, 17% in Korea and 9% in Malaysia. In contrast, the average share of external finance in total finance in the least affected countries was modest and did not change perceptibly after the crisis.
Secondly, we consider the composition of debt and equity in external finance. Among the worst affected countries, Korean, Indonesian and Thai firms had on average much higher reliance (60%-90%) on debt finance. In comparison, the average share of debt finance was only 38% in Malaysia. Following the crisis, however, the share of debt decreased in Korea and Malaysia, though not in Indonesia and Thailand. Compared with the worst affected countries, Singapore and Hong Kong had a more even distribution of external finance between new debt and new equity, though Taiwanese firms had on an average a higher reliance on debt finance as well. In all these comparator countries there was a slight decline in average share of new debt in total external finance after the crisis.
In order to understand the gradual development of the crisis during 1989-97, we next subdivide the pre-crisis period into two sub-periods: (a) 1989-94: we consider this as 'normal' period before the symptoms of crisis started appearing and (b) 1995-97: we label it as 'build-up to the crisis' period. Finally we compare the period-specific averages of leverage and some useful indicators of firm performance during these pre-crisis sub-periods with those in the post-crisis period. Two alternative definitions of leverage are considered here: (i) book value of total debt divided by book value of total debt & market value of equity and (ii) total liability divided by total assets. Alongside the leverage, we consider the average share of tangible assets in total assets as an indicator of productive investment. Finally, we also consider the ability of an average firm to cover its liabilities. In this respect, we examine three possible indicators, namely, cash flow to current liabilities (generally used as an indicator of potential bankruptcy), interest coverage and debt coverage ratios ( common indicators of default probability) over these sub-periods. This information is summarised in There were further problems as both interest coverage (interest payments as a share of EBIT) and debt coverage (interest payments plus principal as a share of EBIT) significantly increased in all sample countries apart from Hong Kong.
It is possible to detect some signs of recovery in all of the worst affected countries in the post-crisis period. For example, the average debt-equity ratio decreased while share of tangible assets slowly increased in all these countries. It was accompanied by a declining trend in interest and debt coverage ratios. Also, the problem of falling cash flow in relation to current liability was to some extent corrected in Korea and Thailand in the post-crisis period.
Similar patterns can be detected if one examines the year-to-year fluctuations of leverage rates in these countries. Table 4 summarises the mean, minimum, maximum and the range (the difference between maximum and minimum) for each country over the sample period. The f luctuations in leverage levels were far greater in firms in the worst affected countries, and were greater in the period leading up to the crisis. In addition, many firms in 4 One could argue that excessive dollar borrowings could make the corporate sector vulnerable to sudden currency fluctuations. Though we do not have data on foreign loans, the increase in average DE during 1995-97 was in part due to a sudden rise in value of debt in 1997 attributable to the collapse of exchange rates. A rapid rise in the value of debt was due to the revaluation of dollar-dominated debt which was unhedged. In part this increase in DE during this period was also in part due to a decline in equity value (see further discussion later in the section).
the worst affected countries demonstrated a negative equity values 5 in the build-up to the crisis period, generally after 1994. One exception is Korea where firms seem to have the problem of negative equity from as early as 1989 (though the problem worsened in 1997).
With a rapid depreciation of currencies exchange rate, some firms became technically insolvent which could partly be reflected in negative equity valuations, which in turn increased the range. There is not much evidence that the range narrowed significantly in any of these worst affected countries even in the post-crisis period.
Finally, Figure 1 shows the trend in average annual debt-equity ratios while Figure 2 shows the trend in share of tangible assets to total assets over the 14-years period 1989-2002 .
These figures clearly demonstrate that compared with other sample countries, Korean firms on an average maintained a much higher debt-equity ratio over much of the pre-crisis period.
Also, while average debt-equity ratios increased dramatically from 1993 onwards, especially in Korea, Indonesia, Malaysia and Thailand, they were accompanied by only modest increases in share of tangible assets. In contrast, average share of tangible assets were much higher in Hong Kong and Taiwan over this period, with much smaller fluctuations in both average debt equity ratios and share of t angible assets. After the crisis, the average debtequity ratio plunged most visibly in Korea and Indonesia, but also in most other countries, before it was stabilised some time around 2000.
A Dynamic Analysis of Corporate leverage
Existing empirical research on the dynamics of firm's capital structure is often limited by the absence of long panel data as well as unava ilability of certain key variables. Most existing analysis is based on the hypothesis of a target leverage level for the firm, tested cross sectionally within a country, usually the US (e.g., Welch, 2004) 6 or UK. Thus these cross sectional analyses omit a good deal of necessary information. More recently, in order to increase the degrees of freedom in such studies, data have been pooled, but then the se models ignore the possibility of serial correlation, or structural breaks between years. More 5 Number of observations in each sample with negative equity are as follows: 5.3% in Korea and Thailand, 7.5% in Indonesia and 4.7% in Malaysia. In comparison, number of observations in the countries least affected by the Crisis was much smaller: only 0.2% in Taiwan, 0.6% in Singapore and 1.2% in Hong Kong. 6 In examining the debt ratio dynamics for the US corporations, Welch focuses on the role of stock returns and argues that firms do not immediately readjust. Firms whose debt ratio increase (decrease) because of poor (good) stock returns performances seem to use their issuing activities not to readjust, but to amplify the stock return changes.
importantly, because of the latent variable problem, many studies tend to use observed debt level as a proxy for optimal debt level (e.g., Titman and Wessels, 1988; Rajan and Zingales, 1995, Hovakimian et al, 2001 ) and then explain how firms periodically adjust their capital structures toward a target ratio (that reflects the costs and benefits of debt financing found in the static trade-off models).
However, firms may not find it easy to adjust their debt ratios frequently or fully, even if they are aware of the implied inefficiency. Thus it is also important to establish the speed of the adjustment process as well as the determinants of the speed. Among the existing studies Heshmati (2001) attempts to differentiate between the observed and the estimated optimal debt ratio levels, and determines the speed of adjustment for the micro and small Swedish firms during the period 1994-97. We are, however, not aware of any study analysing the case of East Asian firms as is presented here.
A Model of Dynamic Adjustment
Our central focus is on the moral hazard problem as the common source of excessive external borrowing in a poorly supervised and regulated economy. If private agents act under the presumption that there exists public guarantees on corporate and financial investment, return on domestic assets is perceived as implicitly insured against adverse circumstances. In circumstances where lenders are willing to lend against future bail out revenue, unprofitable projects and cash shortfalls would be refinanced through external borrowing. This generates excessive corporate leverage, without significant growth of tangible assets. In this context, we examine the process of adjustment of actual leverage towards the optimum.
Let the optimal leverage of a firm i at time t be * it DE , which varies across firms as well as over time. 7 In the absence of any market imperfection, and with instantaneous adjustment, the observed leverage of firm i at time t it DE would be equal to its optimal, i.e.
If, however, adjustments are costly, for example due to agency or transaction costs)
or if loans are not well-regulated (e.g., due to moral hazards problems),
In these circumstances, the movement of leverage rates over time becomes a partial adjustment process, of the form:
where the speed of adjustment of a firm i in period t is given by β. If β = 1, i-th firm will take one period to adjust its leverage to its optimum within period t. If, however, β <1, then the adjustment from year t-1 to t falls short of the adjustment required to attain the target. In contrast, β could also exceed unity suggesting that the firm over-adjusts beyond the optimum and is still not at the optimum. Thus β measures the degree of adjustment per period and can therefore be alternatively known as the speed of adjustment. It is possible that the speed of adjustment β would vary with the factors affecting the externality of adjustment in poorly supervised and regulated economies, for example. The extensions to this model are developed in two stages as discussed in the following subsections 3.1.1. and 3.1.2.
Determination of optimum leverage
Determination of optimum leverage is central to an understanding of the process of adjustment of the actua l leverage to the optimum. Most existing studies tend to use observed leverage to generate predictions or estimates of the optimum leverage, based on the following type of model:
Suppose a standard random effects model of leverage for a firm i, i=1,2,…,I , in period t, t=1,2,….,T is described as:
where u it = φ i + µ t + e it Estimating (2) in order to obtain a measure of optimal leverage is however far from ideal. Firms may not find it cost effective to adjust their debt ratios from year to year even if they are aware of the suboptimaility of the existing levels. Indeed, our analysis (see Table 4 and discussion in section 2) suggests that in the 'normal period' up to 1994, leverage rates at the firm level showed very little fluctuation from year to year. It is clear from Table 4 that the worst affected countries experienced sudden increase in the range of leverage from around 1993/94 when problems appeared in their equity valuations. This suggests that the optimum leverage for a firm does not vary from year to year, so any prediction of optimal leverage based on annual variation is likely to overestimate the volatility of optimal leverage rates. In order to redress this, we use group means estimates of leverage during the n ormal years to generate predictions about the optimum leverage for firms in our sample countries. Summing both sides of (2) over T periods and then taking the average yields the following group means:
Thus in the light of our sample, the long run leverage level obtained from (3) is argued to be a more reliable estimate of the optimal leverage of a firm than one based on cross sectional or intertemporal variation.
Following the trade-off theory, market valuations and profitability of firms are important determinants of optimum leverage in a world characterised by market imperfections and informational problems. This is accounted for by including profit margin in the determination of optimal leverage. In addition, we include a measure of the deviation of actual capital (K) from the corresponding optimal (K*); the latter (K-K*) 8 is taken to be a measure of over-investment, if any. 9 Finally, we control for firm size and use natural logarithm of total sales as the relevant size variable. In order to reduce the extent of simultaneity bias, we use one period lagged values of market valuation and profitability in determining optimal leverage.
This allows us to derive the group means of observed leverage in the normal years for each of the sample countries (see Table 3 ). Subsequently these group means estimates are used to generate predicted values of optimum leverage to be used in the dynamic adjustment process. 
The dynamics of capital adjustment
The baseline dynamic adjustment model (1) can be estimated, 11 and values of β derived for each country in order to determine the average speed of adjustment. The results from this estimation are presented in table A2 in the Appendix. These illustrate that the speed of adjustment coefficients are significant, but that the average speed of adjustment is significantly less than 1. .
While these results are instructive up to a point, it is likely that the inclination and ability of individual firms to adjust to equilibrium will vary across time, depending on the circumstances of the firm and the time period. As such therefore, it is possible to re-write (1) as:
Where DE i * is the optimal leverage obtained from first stage group means estimates 12 (see section 3.1.1) and
In other words, the speed of adjustment in specification (5) is assumed to vary among firms, and is determined by a vector of variables, both real and financial. The estimation of (5) then allows one to generate firm-specific estimates of speeds of adjustment.
Among the possible determinants of the speed of adjustment towards the optimal leverage, we include firm size (SALES), the nominal (K-K*) and absolute |K -K*| deviations of actual capital stock from the corresponding optimum, profitability (PROFIT), stock returns (SR), and also a crisis dummy (CRISIS) to account for any structural break around the time of the crisis.
13
In addition, we experimented with a number of variables that would capture the distress under which a firm is operating. It is important to identify the firms under distress since compared with other relatively better-off firms, the behaviour of these distressed firms could affect the speed of adjustment. In particular, we tried to include the conventional measure of distress, e.g., cash flow as a share of current liability, interest coverage (interest payments as a share of cash flow) and debt coverage (total debt + interest payments as a share of cash flow) ratios. However, this generated problems of multicollinearity. As an alternative, we include two dummy variables, namely, if DE=0 and DE<0. All firms in our sample had some equity finance and thus DE=0 for those firms who were unsuccessful to raise any external debt in a given year presumably because they could not qualify for it (e.g., because of low profitability or market valuation). More importantly DE<0 if firms experience negative equity valuation in some years. It is important to identify these two groups of firms, as for most firms with a negative equity valuation, total debt fell in subsequent years, the trend being similar across all countries in the sample. This suggests that these firms had obtained significant debt leading up to the period of negative equity, but did not take on (or could not obtain) further debt subsequently. Further, the ratio of long term debt to total debt is very low for these firms, between 19% and 36% for these all countries except in Korea,
where it is 53%. These firms have therefore been mainly surviving by taking on short term debt. Not surprisingly, these firms report significant losses, for almost all of these firms, cash flow and EBIT is negative. Q is also negative by definition.
Estimation Method
Due to the inclusion of a lagged change in D/E ratios on the left hand side of equation (1), and given that the model is estimated within a panel framework, ordinary least squares cannot be applied. Rather, one has to use the generalised method of moments estimator following Arellano and Bond (1988, 1991) employing instrumental variables. This is because, within a panel framework, the "lagged levels" variables are treated as being pre-determined. The estimation procedure that is employed here is outlined in some detail by Sevestre and Trognon (1996) . This approach is common for example in labour demand modelling, where a non-linear adjustment process is assumed. For further discussion of this, see Hamermesh (1995).
It is possible that heteroskedasticity is introduced into the dynamic model, as by construction the error term from (4) is related to the changes in the X term from (2). The estimation procedure generates heteroscedasticity consistent estimates by employing White's correction.
In general our data covers a period of 1989-2002 for each firm, which in turn provides a panel of thirteen annual differences. Allowing for the use of lags and instruments, this provides a panel of ten years in differences on which the partial adjustment equation can be estimated.
The multiple correlation coefficient squared R 2 and its adjusted value are routinely used in most models as a measure of goodness of fit. There are however, problems of using R 2 in a regression model estimated by instrumental variable (IV) methods, as outlined by Pesaran and Smith (1994) . As an alternative, we use two possible indicators of goodness of fit: (a) Pesaran and Smith (1994) 
Diagnostic tests:
Exogeneity of instruments (Sargan's test) : In a regression model estimated by IV method, it is important to test for the exogeneity of instruments to ensure the consistency of estimates. Sargan (1976) proposed a general procedure in this respect that involves the examination of the covariance between IV residuals and the set of instruments used. Sargan derived a chisquare test criterion by obtaining the asymptotic null distribution of the scaled covariance vector. This chi-square test is used here to test for exogeneity of instruments used.
Serial Correlation: When estimating panel data models by GMM, the consistency of the estimator relies on the assumption of no serial correlation. We therefore test for 1 st and 2 nd order serial correlation, and with differenced data, to quote Doornik et al (2002) "there should be evidence of significant negative first order serial correlation in the differences residuals, and no evidence of second order correlation". The appropriate AR1 and AR2 tests are then based on average residual autovariances, which are asymptotically distributed N(0,1).
Results
In this subsection, we present and analyse the estimates of optimal leverage as well as the firm-specific speed of adjustment towards the optimum leverage, contingent on the estimates of the optimal leverage.
Estimates of optimal leverage
We determine the group means estimates of optimal leverage for the normal years. 14 These estimates are summarised in Table 5A of K from K* generally had higher leverage, presumably indicating the aspect of debt-funded over-investment in these firms. (c) Firm size or firm efficiency was not however significant in determining long-run leverage in terms of group means estimates.
While there are many similarities across the countries, this pattern is not uniform.
Firms with higher market valuation in all countries have a lower dependence on external debt. Deviation of actual capital stock from its optimum is important and in most sample countries (except Indonesia, Malaysia and Hong Kong) firms with greater deviation from optimum capital stock had significantly greater optimal debt-equity ratio. However, firm size and profitability is not significant in most countries, except Thailand. In Thailand, coefficients of both firm size and profitability are significant and hence, ceteris paribus, larger firms and firms with higher profitability had significantly higher leverage.
Using these group means estimates we generate the estimates of long-run optimum leverage, and then calculate the deviation of actual leverage from the optimum. Distributions of these deviations are summarised in Table 5B for the sample countries for the three subperiods, 1989-94, 1995-97 and 1998-2002 . This demonstrates that the average deviation (both mean and median) increased markedly in the build up to the crisis period 1995-97 for all countries. The magnitude of these increases however is smaller for Hong Kong, Singapore and Taiwan. More importantly, only Korea among the worst affected countries shows any evidence of an apparent adjustment process. Table 6 displays the estimates of dynamic adjustment process in the sample countries. These estimates are heteroscedasticity consistent in that the covariance matrix is adjusted for White's correction. Two measures of goodness of fit are presented for each case. The first is the generalised r -squared (GR 2 ) for instrumental variable estimation (Pesaran and Smith,1994) , while the second is the more common square of the correlation between the actual and fitted dependent variable. In general, there is evidence of good fit for differences data in each case. Secondly, P-values from the Sargan test are shown in the Table, which suggest that one cannot reject the null hypothesis of exogeneity for all cases. The tests for serial correlation (negative first order, positive second order) are also presented for each case, which confirm the absence of any serial correlation problem here.
Dynamic estimates and speeds of adjustment
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The results vary among the sample countries, though patterns emerge when comparing the worst affected countries with the others. Most notably, firm size is significant in all the worst affected countries, but not in the comparator countries. In all the worst affected countries, larger firms seem to have a slower pace of adjustment in leverage. With the exception of Malaysia, the coefficient on (K-K*) is significant and negative. This indicates that the greater the nominal deviation of K from K*, the slower is the pace of adjustment. One interpretation of this is that firms that built up an excessively large capital stock (relative to its optimal) find it impossible to reduce their leverage, even when facing a crisis of the magnitude suggested here. There is also significant evidence of asymmetry in the adjustment of leverage with respect to K -K*, as the absolute term is also significant, suggesting that firms with only a small deviation from K* are unable/unwilling to adjust their leverage.
Firm performance, as measured by profit margin, plays a significant role, especially in Indonesia, Korea and Malaysia, but not in Thailand. More profitable firms in Indonesia and
Korea had higher speed of adjustment though the result was opposite in Malaysia. Similarly, coefficients of stock returns are not significant in the comparator countries, though these are significant in three of t he four worst affected countries, namely, Korea, Malaysia and Thailand. While the coefficient is positive and significant in Korea and Malaysia, it is negative in Thailand. In other words, firms with higher stock returns generally experienced higher speed of adjustment in Korea and Malaysia and those in Thailand, in contrast, had lower speed of adjustment. Distress variables are significant too, especially in the worst affected countries. In particular, firms with negative equity valuation experienced slower speed of adjustment in Indonesia and Thailand though the same did not hold for Korea. Firms with zero debt (in some years) too had however higher pace of adjustment in Korea, Malaysia and Thailand. However, the crisis dummy turned out to be significant and positive for the countries except Taiwan. The latter tends to indicate that compared with other years the speed of adjustment was generally significantly higher during the crisis period. It is possible that firms responded to the crisis by adjusting faster. The latter could be facilitated by various restructuring programmes (e.g., debt-equity swaps, raising new equity or increasing the existing equity values) introduced to fight the crisis.
Finally, we calculate the distribution of the firm-specific speeds of adjustment (Table   7 ) and compare these estimates across the sample countries. (a) With the exception of goodness of fit measures decrease marginally for Indonesia,Korea, Thailand and even increases for the rest of the sample countries. We however focus on the estimates of the full model for the rest of the paper.
Indonesia, mean speed in all the worst affected countries is significantly different from the median speed; in the comparator countries the difference between mean and median is much less. (b) Compared to the rest of the countries, the maximum speed is significantly higher for
Indonesia and Malaysia. (c) Mean and median speeds of adjustment are close to unity in
Hong Kong while in all other countries they are less than unity (the lowest is observed in Indonesia being close to 0.10). If, however, we compare the distribution of speed of adjustment between firms with positive and negative leverage, mean as well as median speed of adjustment is significantly higher among firms with negative leverage (i.e., those with negative equity valuation). Thus these distressed firms (with negative equity valuation) seem to have a greater inclination to change their capital structure than the relatively better off firms (those with positive equity valuation). Leverage can be reduced either by debt-equity swaps, raising new equity or increasing the value of existing equity. Assuming that the relatively better-off firms were not under restructuring, the first option would not be available for the better off firms while the other two available options may not be working for the better off firms due to stock market collapse around the crisis period.
To summarise, there are significant deviations of actual leverage from the optimal among firms in the worst affected countries, especially in the build up to the crisis period. We identified a number of both real and financial variables 16 playing significant roles in the dynamic adjustment process. These results suggest signs of corporate inertia among firms in the worst affected countries, exhibiting evidence of lack of adjustment in their capital structure. This is true especially for the relatively better off firms; larger firms in Indonesia, Korea and Thailand ; more profitable firms in Malaysia and Thailand and firms with higher stock returns in Indonesia and Thailand. Transaction and other indirect costs based theories seem to provide little support to explain this apparent lack of inclination/ability of these firms to adjust their capital structure, although they are rather active in other respects. These findings may on the other hand support the moral hazard argument of bad loans in poorly regulated economies where even relatively better off firms can afford not to respond to adjust their capital structure towards the optimum. One could also bring in other alternative explanations e.g., Pecking Order of funds or managerial entrenchment behaviour to explain this corporate behaviour. We however have not access to appropriate data to test the validity of these alternative explanations.
CONCLUDING COMMENTS
A series of macroeconomic studies have identified a standard moral hazard problem of excessive borrowing and overinvestment in the east Asian economies. While it is suggested that this was a key factor in the recent Asian crisis, there is hitherto little firm-level evidence to corroborate it. The present paper aims to contribute to filling the gap in the literature and examines leverage at the firm level, as well as the dynamics of leverage adjustment.
The results obtained from firm-level panel data suggest that higher quality firms had lower optimal leverage while firms with greater than the optimum capital stock had higher optimal leverage required to fund the excessive capital stock installation. Importantly, there are signs of corporate inertia among firms in the worst affected countries, as leverage adjusts only very slowly in such firms, and slower still in larger firms. This is true especially for the relatively better performing firms in Malaysia and Thailand, and firms with higher stock returns in Indonesia and Thailand. These results seem to strengthen the moral hazard argument of bad loans in poorly regulated and supervised east Asian economies. Note: Number in the parentheses give the corresponding number excluding the outliers in each sample. 1989-95 1989-92 1989-92 1989-93 1989-94 1989-96 1989-96 Note: * denotes significance at 10% or lower level and '**' denotes the same at 1% or lower level. 
APPENDIX
Determination of optimal capital stock
Before embarking on the determination of optimal leverage and the dynamic adjustment of actual leverage to the optimum, we first determine the optimal capital stock and its deviation from the actual since it plays an important role in our analysis.
We only observe actual capital stock K, but not the optimal capital stock K*. So as a first step, we need to determine K*. Standard models of the optimal level of capital services are based on the work of Nickell (1979 ), Pfann (1996 , or Thomsen (2000) which makes use of a simple structural model of the capital market. Output (Q) allows for any exogenous change in local output, either due to change in demand in the product market, or the relocation decision of the firm for example. However, the development of a firm's capital stock is generally assumed to follow a partial adjustment process, as the firm moves to wards optimal capital levels. Partial adjustment arises because firms are presumed to operate in imperfect capital markets that prevents them from fully adjusting when financial structure deviates from its target and also prevent optimal funding of new investment spending. The primary hypothesis in this case is that the speed of adjustment coefficients is positive but less than unity, see f or example Hall (1992 . For empirical treatments of this type of model, see Barrell and Pain (1996) or Bajo-Rubio and Sosvilla-Rivero (1994) for example.
We estimate the optimal capital stock using a standard fixed effects estimator, tho ugh this was tested against group means estimator and the dynamic fixed effects model following Arrellano and Bond (1989) . compared with the estimates from the various procedures were very similar, and the (within) fixed effects estimates were employed to generate the optimal capital stock K* in our sample. A further consideration here is the larger number of observations that it generates compared with the dynamic model, requiring lags and instruments. 
